Neisseria meningitidis-induced death of cerebrovascular endothelium: mechanisms triggering transcriptional activation of inducible nitric oxide synthase.
The intense host response to meningococcus reflects marked functional and morphological alterations in blood-brain barriers. We showed previously that mouse-derived cerebrovascular endothelium responded to meningococcal lysates with a robust nitric oxide (NO) response, resulting in the loss of cell viability. To understand how the NO synthase-2 gene in endothelium is activated by meningococcus, we investigated upstream roles for specific protein kinases. Using known kinase inhibitors, and measuring both mRNA expression and nitrite release, we found MAPK/ERK kinase (MEK)2, p38 kinase and phosphoinositide 3-kinase (but not MEK1 or phospholipase C) to be implicated in the NO synthase-2 response. Recruitment of these kinases by meningococcus did not depend on the prior release of the proinflammatory cytokines tumour necrosis factor alpha or interleukin-1beta from endothelium. These endothelial cells were found to express toll-like receptors (TLR) 2, 4 and 9 and antibodies directed against TLR 2 and 4 (but not TLR 9) blocked the NO synthase-2 response to meningococcus. Both meningococcus-induced translocation of nuclear factor-kB (NF-kB) and endothelial cell death were blocked by a known inhibitor of p38 kinase. Calpain inhibitor-1 blocked the NO synthase-2 response to meningococcus, which is further evidence of a role for NF-kB.